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FOREWORD 


The  annual  report  of  the  Western  Sheep  Breeding 
Laboratory  will  henceforth  be  prepared  separately  and 
not  in  conjunction  with  the  annual  report  of  the  U,  S« 
Sheep  Experiment  Station  as  heretofore  except  for 
data  that  can  not  be  logically  separated. 

This  rearrangement  is  necessary  in  the  interest 
of  the  administration  of  the  funds  involved. 
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OBJECTIVE 


The  main  objective  pf  this  Laboratory  is  to  improve  sheep  for  lamb 
and  wool  production  under  range  conditions*    In  the  pursuit  of  this 
objective  basic  breeding  methods  are  employed;  horitability  analyses 
are  made  of  the  various  utility  factors,  and  the  selection  of  breeding 
animals  is  based  upon  production  as  that  is  measured  under  range  environ 
ment«    Emphasis  is  placed  primarily  on  the  quantity  and  quality  of  Isunbs 
produced;  the  lengthy  quality  and  quantity  of  clean  scoured  wool,  and 
upon  the  adaptability  and  longevity  of  the  sheep* 

RESEAECH  LINE  PROJECTS 

If    Development  of  systems  of  breeding  for  locating  strains  of  Ram- 
bouillet  sheep  which  may  possess  combinations  of  genes  that  will 
improve  strains  ivlth  which  they  may  be  crossed*    This  research 
line  project  includes: 

(a)  The  development  of  inbred  strains  or  lines  by  the  mating 
of  animals  as  closely  related  as  possible  or  desirable, 
and  with  emphasis  on  selection  for  all  characters  of 
economic  importance, 

(b)  The  development  of  inbred  lines  with  special  reference  to 
very  important  characters  that  are  of  economic  importance 
to  range  sheep,  such  as  mutton  form,  length  of  staple,  and 
faces  that  are  free  from  excess  wool  covering  causing  wool 
blindness* 

2«    Determination  of  the  inheritance  of  various  undesirable  charac- 
teristics of  Rambouillot  sheep,  such  as  abnonmlities  in  the 
growth  of  wool,  hairiness  in  fleeces  of  wool  and  excessive  skin 
folds  or  wrinkles,  for  the  purpose  of  developing  methods  of  breeding 
by  which  these  undesirable  characteristics  may  be  eliminated  from 
the  stock. 

3»    Studies  in  the  physiology  of  reproduction  of  Rambouillet  sheep  as 
they  may  contribute  to  the  program  of  the  Western  Sheep  Breeding 
Ls.b oratory,  including 

(a)  Sexual  maturity  of  Rambouillet  ram  lambs* 

(b)  Quality  of  semen  in  relation  to  fertility,  and 

(c)  Factors  affecting  fertility  of  ewes. 

4*    Studies  in  the  physiology  of  wool  production  of  Rambouillet 

sheep  including  reference  to  fiber  uniformity  within  and  between 
various  regions  of  the  fleece  in  relation  to  the  total  uniformity 
of  the  floeco* 

5#    Analysis  of  records  of  the  characteristics  of  sheep  and  wool  t# 
determine  the  usefulness  of  such  records  in  the  program  of  tho 
Western  Sheep  Breeding  Laboratory. 


CHANGE  Am  HESEARCH 


Change  is  the  pulse  of  progress, —the  inevitable,  unavoidable 
characteristic  of  a  progressive  civilization.    There  is  change  in  the 
clothes  we  wear,  in  the  food  v/e  eat,  in  the  things  we  use,  in  the 
crops  we  growc    Change  is  evident  in  domestic  and  world  markets,  in 
industry,  in  comra^onication,  in  materials  which  industry  demands,— 
accelerated  change  every.vhere.    It  is  the  natural  corollary  of  free 
enterprise. 

We  are  warned  ncTw  that  the  advanced  technologies  of  today  will 
presently  activate  peacetime  industry  far  beyond  any  dreams  of  a 
decade  ago;  also  that  this  activation  will  be  evident  not  only  in 
our  cwn  country  but  it  will  leaven  industry  in  all  industrial  coun** 
tries  and  most  assuredly  will  extend  the  frontiers  of  industry  into 
some  countries  now  relatively  inactive  in  industrial  enterprise. 
This  war  with  its  extended  ramifications  into  almost  every  known 
area  of  the  globe  may  also  tend  to  cosmopolitanize  industry  and  the 
consumption  of  its  products 

Accelerated  change  in  kind,  quantity  and  quality  of  merchandise, 
however,  is  generally  paralleled  by  the  need  for  basic  readjustment 
in  the  production  and  marketing  economy  of  staple  products  which  the 
new  merchandise  is  in  part  designed  to  replace,  and  any  industry  that 
does  not  keep  attuned  to  the  basic  economic  needs  may  court  disaster. 

The  application  of  science  to  industry  is  the  fundamental  safe- 
guard  against  obsolescence  and  disaster  in  industry  in  this  period  of 
unprecedented  stimulation  and  change.    And  industry  is  pushing  for<» 
ward  on  every  front  with  a  veritable  army  of  research  staffs,  eagerly 
searching  for  more  basic  facts  which  control  the  behavior  of  materials 
or  energy  and  which,  v/hen  creatively  applied,  yield  new  merchandise 
that  may  be  of  greater  value  or  be  more  salable,  or  both.  Industry 
is  also  paralleling  this  type  of  research  activity  with  researches 
in  applied  production  and  marketing  economdcs* 

The  transition  in  industry  will  also  be  felt  in  agriculture.  It 
may  be  keenly  felt  in  the  economics  of  agriculture  and  in  rural  life. 
Some  of  the  inevitable  changes  will  be  pleasant;  others  will  bo 
very  challenging.    Still  other  changes  may  be  fully  as  threatening 
to  agriculture  as  they  will  be  to  industry  or  to  those  phases  or 
individuals  in  agriculture  and  industry  that  permit  orthodoxy  to 
impede  the  forward  march  with  change  for  basic  improvement  in  the 
economics  of  the  products  involved. 

In  our  western  agriculture,  we  cannot  overlook  the  impact 
which  synthetics  manufactured  from  wood   pulp,  casein,  peanut  hulls, 
soy  beans,  and  other  sources  of  fiber  may  have  upon  v/ool,— sources 
which  are  also  of  the  soil.    The  range  sheep  industry  will  not  bo 
overlooked  by  change  in  a  revamped  foreign  and  domestic  industry  and 
agriculture  in  its  need  for  adjustment,  and  the  more  directly  or 
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indirectly  the  products  of  the  soil  such  as  wood  pulp,  casein,  and 
plant  fibers  become  essential  in  the  production  of  substitutes  which 
will  replace  Staple  products  of  the  soil,  the  more  challenging  the 
change  becomes. 

Organized  research  in  the  fundamentals  of  any  productive  activity 
is  designed  to  guide  man  into  now  ways  of  doing  things  which  he  can 
no  longer  do  the  way  ho  is  doing  thorn  now*    Fundamental  research  is 
the  search  for  truth*    One  of  its  applications  is  to  make  old  or  new 
products  fit  more  efficiently  into  a  changing  economy.    This  applies 
to  agriculture  as  well  as  to  industry*    To  tho  degree  in  which  research 
is  successful,  it  adds  economic  stability  to  industry  and  agriculture. 
Research  is  constantly  challenging  empirical  methods the  convon*. 
tional  v/ay  cf  doing  things.    And  all  of  the  burden  of  proof  in  a  pro- 
gressive civilization  does  not  lie  with  the  research  worker  who  is 
exploring  new  methods*    The  burden  of  proof  rests  as  well  with  tho 
person  who  assumes  that  the  empirical,  the  old  established  method, 
is  adequate  in  meeting  new  demands-- demands  that  are  predicated  upon 
a  revamped  economy*    Sheepmen  arc  pai-^;  of  a  civilization  characterized 
by  change,  and  no  empirical  and  established  system  of  brooding,  feeding, 
management  or  marketing  can  possibly  lay  claim  to  immortality. 

As  research  in  basic  principles  of  materials,  energy,  and  compe- 
titive economy  is  tho  catalyst,  the  truth-searching  forerunner  of 
change  in  industry,  so  must  research  in  the  basic  principles  of  biolog* 
ical  realities  and  in  economic  truths  be  tho  forerunner  of  change  in 
tho  improvement  of  domestic  animals  and  in  the  mrkoting  of  their  pro- 
ducts.   Tho  day  of  spectacular  advances  in  fundamental  improvement  of 
conventional  methods  applied  to  animal  improvement  is  quite  clearly 
gone*    Production  of  wool  and  lamb  per  unit  has  now  reached  a  rel- 
atively high  point,  and  tho  higher  production  goes,  the  more  diffi- 
cult it  is  to  make  spectacular  improvement  in  range  sheep  production 
per  unit*    But  conservative  improvement  will  progressively  yield  its 
reward  in  contributing  stability  to  a  changing  economy^    It  appears, 
henceforth,  that  progress  in  the  economic  valuo  of  domestic  animals 
will  not  bo  made  by  a  few  brilliant  manipulations  of  chance  proceduro 
of  courageous  individuals,  but  rather  by  woll-organizod  efforts  of 
research  workers  pushing  forward  on  many  fronts,  tho  same  as  in 
industry,  and  by  the  full  cooperation  of  producers  in  the  field 
activating  into  production  the  advances  that  research  yields* 

Sheep  have  a  dual  role  in  tho  economy  of  western  agriculture^ 
namoly,  tho  production  of  meat  and  vj-ool*    As  tho  topography,  tompor- 
aturo  and  food  conditions  vary^  thoro  are  corresponding  variations  in 
tho  emphasis  on  meat  and  wool  productions    In  areas  of  -relatively 
good  food  conditions,  the  income  from  moat  is  somewhat  higher  than  the 
income  from  wool.    In  sparcor  feed  areas  tho  income  from  ViTooI  approachoa 
and  may  exceed  tho  incomo  from  meat*    Those,  in  general,  are  tho  con-" 
ditions  that  have  prevailed  for  some  time.    It  does  not  necessarily 
follov/  that  tho  same  ratio  of  income  will  continue  to  prevail  in  years 
tt  come  in  the  respective  areas  where  feed  conditions  may  remain  in 
general  tho  same.    Wool  and  meat  are  not  both  subject  to  influence 
by  tho  same  competitive  enterprises*    Now  is  it  likely  that  tho 
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political  idiosyncrasies  of  man  and  his  clothing  and  diet  habits  will 
insure  a  status  quo  in  the  present  infcome  ration  of  wool  and  meat  in 
the  industry*    For  instance,  if  the  agencies  that  create  fashions  in 
clothing  receive  enough  encouragement  from  the  manufacturers  and  sales- 
men of  synthetic  fiber  material,  and  the  supply  of  this  material  moves 
into  trade  channels  at  an  ever  accelerated  rate,  it  is  not  so  difficult 
to  see  how  the  consuming  public  may  directly  influence  the  present  pro- 
portion of  income  from  wool  and  meat  in  the  sheep  ranching  industry • 

The  overfall  situation  may  appear  somewhat  insecure  for  the  wool 
producing  industry.    But,  competition  stimulates  salesmanship.  It 
stimulates  inquiry  into  basic  production  economies.    It  stimulates 
inquiry  into  marketing  economies*    And,  ou.t  of  the  sum  total  of  these 
inquiries  and  the  application  of  discoveries  arising  from  them  will  also 
arise  the  new  economies  upon  which  competitive  change  is  predicated. 
And,  if  we  were  to  be  very  frank,  perhaps  we  would  be  tempted  to  say 
that  it  is  difficult  to  see  how,  with  our  sincere  appreciation  of  the 
problems  ahead,  we  can  do  other^vise  than  give  our  full  and  unbiased 
support  to  fundamental  research  efforts  and  to  the  application  of 
basic  gains  that  accrue  to  the  industry  tlirough  research* 

The  research  worker  is  a  human  being.    He  is  subject  to  influences 
that  often  divert  the  course  of  fundamental  research  problems  onto 
detours  that  generally  work  out  to  be  blind  alloys*    In  working  with 
domestic  animals  we  aro  all  tempted,  no  doubt  in  large  part,  because 
we  thoroughly  enjoy  to  look  at  those  that  conform  to  a  pleasing  pattern, 
to  lay  too  much  emphasis  upon  the  outward  pattern.    In  fact  we  may 
oven  accept  that  as  the  result  of  research.    Wliereas,  it  may  not  be 
the  result  of  basic  research  at  all.    It  may  bo  the  result  of  the 
chance  introduction  of  a  sire  that  nicks  well  with  the  females  at 
hand  and  a  lot  of  good  feed.    Or,  it  may  be  the  result  of  the  intro- 
duction into  a  flock  of  a  relatively  large  group  of  selected  females 
from  various  top  herds  which  has  resulted  in  maximum  heterosis  and 
often  a  few  very  good  looking  progeny.    But  this  is  not  research  unless 
wo  are  using  it  as  a  means  of  searching  for  genes  which  we  can  later 
systematically  combine  into  a  purified  creation  for  production  genes, 
and  that  is  a  long  story,  but  one  that  is  fruitful  of  much  research 
effort.    Research  must  go  beyond  those  empirical  practices  that  aro  common 
commercial  practices.    Research  always  goes  beyond  tho  empirical  in  indus- 
try.   If  it  does  not,  it  is  not  research.    Likewise,  tho  porsoa  who  is 
employed  to  do  research  in  basic  animal  improvement  must  go  beyond  tho 
orthodox.    And  he  must  constantly  discipline  himself  to  recognize  unfruit- 
ful detours  which  aro,  no  doubt,  the  most  disturbing  elements  he  has  to 
encounter. 

The  period  of  change  in  which  wo  now  find  ourselves  is  rushing  in 
upon  us  ^vith  now  accelerated  demands.    However,  it  is  difficult  to 
accolorato  basic  breeding  work.    It  moves  slowly.    And  this  is  a  prime 
reagon  for  avoiding  detours,— for  moving  along  paths  of  progress  that 
can  bo  charted  v/ith  roasonable  clarity  with  clear  thinking  and  full 
uso  of  basic  biological  and  economic  information. 
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PUBLICATIONS 

The  f ollov/ing  papers  have  been  published  or  mimeographed  since  the 
"beginning  of  the  Western  Sheep  Breeding  Laboratory  in  1937.    The  complete 
list  is  included  again  this  year  because  the  reports  of  the  Western  Sheep 
Breeding  Laboratory  and  U«  S»Sheep  Experiment  Station  are  presented  sep* 
arately  this  year.    Only  the  publications  contributed  to  by  the  V/estern 
Sheep  Breeding  Laboratory  are  included  in  this  list^    Those  publications 
which  were  also  contributed  to  by  the  U,  S«  Sheep  Experiment  Station  are 
starred.    A  number  of  contributions  have  been  made  to  livestock  journals 
and  the  general  press  that  are  not  included  in  this  series^    They  are  for 
the  most  part  adaptations  of  the  regular  series  but  rewritten  for  the 
lay  reader • 

6.    Reproductive  Capacity  of  Rarabouillet  Ram  Lambs  ae  Indicated 
by  Semen  Tests.    Ct  S.  Terrill,  Proc,  of  the  Amer,  Soc,  of 
An.  Prod.,  1938,  pp.  308-310. 

*  6.    A  Preliminary  Study  of  the  Relation  Between  Fleece  Charactefr 

istics  of  Yfeanling  and  Yearling  Range  Sheep,  W.  V.  Lambert. 
J.  I.  Hardy  and  R.  G.  Schott,  Proc.  of  the  Amer.  Soc.  of  A|i|» 
Prod.,  1938,  pp*  298-303. 

*  •  7.    Reproduction  in  Range  Sheep.  C»  E«  Terrill  and  John  A.  Stoehr, 

Proc.  of  the  Amcr.  Soc.  of  An.  Prod.,  1939,  pp.  369-375. 

*  8.    Selection  of  Range  Rambouillet  Ewes,  C.  E.  Terrill,  Proc.  of 

the  Amer.  Soc.  of  An.  Prod.,  1939,  pp.  333-340. 

'    *    9.    Comparison  of  the  Accuracy  of  Two  Methods  of  Estimating 

Fineness  of  Wool  Fibers.    Ralph  7/.  Phillips,  R.  G.  Schott, 
J.  I.  Hardy  and  H.  W.  Wolf,  Jour,  of  Agr.  Res.  60(5) :343'-350, 
Mar.  1,  1940. 

♦Xl.  The  Western  Sheep  Breeding  Laboratory  and-  U.  S*  Sheep  Experi- 
ment Station.  Julius  E.  Nordby,  Extension  Animal  Husbandman, 
Sept.,,  1940. 

13.    Genetics  and  Range  Sheep  Improvement.    Julius  E.  Nordby, 
Scientific  Monthly  51:310-320,  Oct.,  1940. 

*  14.    The  Application  of  a  Rapid  Comparator  Method  for  Determining 

Fineness  and  Variability  in  Wool.    Elroy  M.  Pohle,  Proc.  of 
the  Amer.  Soc.  of  An.  Prod.,  1940,  pp.  161-158. 

*  16.    Growth  in  Corricdale  and  Rambouillet  Sheep  under  Range 

Conditions.    Ralph  W.  Phillips,  John  A.  Stoohr  and  G.  W.  Brier, 
Proc.  of  the  Amor.  Soc.  of  An.  Prod.,  1940,  pp.  173-181. 
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Sheep  Improvement  for  Range  Production,    Julius  E.  Nordby, 
Idaho  Porestor  23,  1941,  Forestry  School,  University  of  Idaho. 
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18.    A  Rapid  Method  for  Expressing  Medullation  in  Wool,    Elroy  M. 
Pohle,  A.K.D.  Uor  41,  May  1941,  6  pp,  (Processed). 

21,    Face  Covering  in  Range  Sheep.  Clair  E.  Terrill,    A.H^D.  No.  49, 
Nov.,  1941,  9  pp,  (Processed). 

*  22.    TiTool  Yield  Determination  in  which  Sinall  Samples  are  Compared 

with  P/hole  Fleeces,    Ralph  G.  Schott,  Elroy  M.  Pohle,  Damon  A, 
Spencer,  and  Glenn  Vf.  Brier,  A.H.D,  No.  50,  Jan.,  1942,  6  pp. 
(Processed) . 

*  23,    Wool  Yields  in  the  Small  Side-Sample  as  Related  "to  Individual 

Vfhole  Fleece  Yields  in  Form  Breed-Groups  of  Sheep,  Ralph  G, 
Schott,  Elroy  M.  Pohle,  Dar.on  A,  Spencer  and  Glenn  W.  Brier, 
Jour,  of  An.^Sci.  1(2 )  :137-144,  May  1942. 

*  24.    The  Importance  of  Body  Weight  in  Selection  of  Range  Ewes.  Clair 

E.  Terrill  and  John  A.  Stoehr,  Jour,  of  An.  Sci.  1(3) :221-228, 
Aug.,  1942. 

*  25.    Relationship  Between  T.'oanling  and  Yearling  Fleece  Characters  in 

Range  Sheep,  Elroy  M.  Pohle,  Jour,  of  An.  Sci.  1(3) :229-235, 
Aug,  1942. 

*  26.    Staplfi  Length  in  Relation  to  Wool  Production,    Elroy  K.  Pohle 

and  Henry  R.  Keller,  Jour,  of  An.  Sci.  2(l):33-41,  Feb.,  1943. 

27.     Improving  Rambouillet  Sheep  for  Western  Ranges.    Julius  E. 
Nordby,  National  Wool  Grower  33(3):12-7,  Mar.,  1943. 

*  28.    Staple  Length  and  Its  Influence  on  Shrinkage  and  Fleece  Values. 

Elroy  M.  Pohle  and  Henry  R.  Keller,  National  Wool  Grower 
33(6):22-24,  June,  1943. 

30.  Sampling  and  Measuring  Methods  for  Determining  Fineness  and 
Uniformity  in  Wool.    Elroy  M.  Pohle,  L.  N.  Hazel  and  H.  R. 
Keller,  U.S.D.A.  Cir,  704,  14  pp.,  Aug.,  1944. 

31.  V/ool  Fineness  in  Eight  Sampling  Regions  on  Yearling  Rambouillet 
Ewes.    Elroy  M.  Pohle  and  R,  G.  Schott,  Jour,  of  An.  Sci. 
2(3):197-208,  Aug.,  1943. 

32.  Clean  Ylool  Yield  Variation  Among  Regions  of  Rambouillet  Fleocos. 
Elroy  M.  Pohlo,  H.  W.  Wolf  and  Clair  E.  Terrill,  Jour,  of  An« 
Sci.  2(3):181-187,  Aug.,  1943. 

35.  Fiber  Density  and  Some  Methods  of  its  Measurement  in  the  Fleocos 
of  Rambouillet  Sheep.  H.  Yf*  Wolf,  W.  M.  Dawson  and  E.  M.  Pohlo, 
Jour,  of  An.  Sci.  2(3) :188-196,  Aug.,  1943. 
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♦  34.    Estimation  of  Clean-Fleece  ITeight  from  Grease^Fleece  Weight  and 

Staple  Length.    Clair  E.  Terrill,  Elroy  M.  Pohle,  W  Otis  Emik, 
and  Lanoy  N.  Hazel,  Jour^  of  Agr.  Res.  70(l):l-l0,  Jan»  1,  1945^ 

•  55.    Clean  ITool  Yields  in  Small  Samples  from  Eight  Body  Regions  as  - 

Related  to  VJhole-Fleece  Yields  in  Four  Breeds  of  Sheep,  Elroy 
Pohle  and  L.  N»  Hazel,  Jour,  of  An.  Sci,  3(2) :159-165,  Uhy,  1944» 

»  36.    Shrinkage  and  Value  by  Grades  for  1943  Range  Wool.    Elroy  lU 
Pohle  and  Kenry  R.  Keller.    National  Vfool  Grower  34(6):22-23, 
June,  1944.     (Published  in  other  Wool  Grov.'ers  l&.gazines) 

*  39.    lifonthly  Changes  in  Fineness,  Variability  and  Medullation  in 

Hairy  Lambs*  Elroy  IvI,  Pohle,  K.  R,  Keller  and  L*  N.  Hazel,.  Jour^ 
of  An.  Soi»  4(l)t37-46,  Feb.,  1945. 

40»    More  Profit  in  Open  Face  ET^ves.  .Clair  E.  Terrill,,  Mont.  Wool 

GroT/er  18(l):13,  47,  Jan*,  1944.  (Published  in  other  Vfool  Growers 
i^gazines). 

*  41.    The  Influence  of  Location  and  Size  of  Sample  in  Predicting  THiole- 

Fleece  Clean  Yields.    E.  IvI*  Pohle,  L.  N..  Hazel  and  H.  R.  Keller. 
Jour*  of  An,  Sci,  4(2)  :104-112,  l-hy,  1945. 

*  42.    Wool  Off-Sorts,  Percentage,  Shrink,  Value.    Elroy  LI.  Pohle  and 

Henry  R.  Keller.    Montana  Wool  Grov/er  18(6) s 7,  June,  1944. 

(Published  in  other  Wool  Growers  Lfegazines). 

43.    Effectiveness  of  Selection  on  Progeny  Performance  as  a  Supple- 
ment  to  Earlier  Culling  in  Livestock.    Gr  E.  Dickerson  and 
L.  N.  Hazel,  Jour,  of  Agr«  Res.  69(12): 459-476,  Dec*  15,  1944. 

♦  44.    Looking  Forv/ard,  The  Stabilizing  Influence  of  Research  in  a 

Changing  Sheep  Production  Economy.    Julius  E.  Nordby,  National 
Wool  Grov;or  35(6)^18-19,  35-56,  June,  1945, 

45.  The  Etiology  and  Inheritance  of  Inequalities  in  the  Jaws  of 
Sheep.  Julius  E.  ITordby,  Clair  E.  Terrill,  Lanoy  N»  Hazel, 
and  John  A.  Stoehr.    Anat.  Rec.  92 (3) :235-254,  July,  1945. 

46.  Effects  of  Some  Enviromental  Factors  on  Vfeanling  Traits  of 
Range  Ranbouillet  Lambs.  L.  IT.  Hazel  and  Clair  E.  Terrill. 
Jour,  of  An..  Sci,  4(4) :331-341,  Nov.,  1945. 

47.  Heritability  of  Weaning  Weight  and  Staple  length  in  Range 
Raiabouillot  Lamibs  as  Evaluated  by  Scoring,  L.  N.  Hazel  and  Clair 
E.  Terrill,     Jour,  of  An.  Sci.  4(4)  :347-358,  Nov.,  1945. 

48.  Heritability  of  Type  and  Condition  in  Range  Rambouillet  Lambs  as 
Evaluated  by  Scoring.     L.  IJ.  Hazel  and  Clair  E.  Terrill.  Jour, 
of  An.  Sci,  5(l):55-61,  Feb.,  1946. 
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49.  The  Covariance  Analysis  of  J.bltiple  Classification  Tables  with 
Unequal  Subclass  Numbers.  L,  U.  Hazel.  Biometrics  Bulletin  2 
(2):21-25,  April,  1946. 

50.  Heritability  of  Face  Covering  and  Neck  Folds  in  Range  Ranbouillet 
Lanbs  as  Evaluated  by  Scoring.  Clair  E.  Terrill  and  L.  N.  Hazel. 
Jour.  An,  Sci.  5(e) :170-179,  Hhy,  1946. 

53.  Effects  of  Some  Environmental  Factors  on  Fleece  and  Body 
Characteristics  of  Range  Ranbouillet  Yearling  Eives.    L.  N«  Hazel 
and  Clair  E.  Terrill,  to  appear  in  the  Journal  of  Animal  Science. 

54.  Length  of  Gestation  in  Range  Sheep.    Clair  E.  Terrill  and  L. 
Hazel.    Submitted  to  the  American  Journal  of  Veterinary  Research. 

55.  Refining  I/Jethods  for  Evaluating  Semen  in  the  Prediction  of 
Fertility  of  Rams.    L,  0.  Enik  and  G.  M.  Sidwell,  submitted  to 
The  Journal  of  Animal  Science.  * 


ABSTRACTS 


The  follov/ing  abstracts  have  been  published  since  the  beginning 
of  the  Vfestern  Sheep  Breeding  Laboratory,''  in  1937.    Those  v/hich  have 
also  been  contributed  to  by  the  U»  S.  Sheep  Experiment  Station  are 
starred.    These  abstracts  are  in  general  of  v;ork  that  has  been  or 
■will  be  published  and  listed  in  the  regular  series  of  publications* 

1»    Relationship  Bet^/zeen  ITeanling  and  Yearling  Fleece  Characters 
in  Range  Sheep.    Elro2^       Pohle,  Jour,  of  An.  Sci.  l(l)t60, 
Feb.  1942. 

2.  The  Importance  of  Body  Tfeight  in  Selection  of  Range  Evves. 

Clair  E.  Terrill  and  John  A.  Stoehr^  Jour,  of  An.  Sci.  l(l):60*^l^ 
Feb.,  1942. 

3.  Fineness  of  Fiber  in  Eight  Sampling  Areas  on  Yearling  Raml)ouillet 
Ei/ves,    Elroy  H,  Pohle  and  R.  G.  Schott,  Jour,  of  An.  Sci.  1(4); 
356,  Nov.,  1942, 

44    Clean  "Ifool  Yield  Variation  Among  Regions  of  Rambouillet  Fleeces 
Elroy  M.  Pohle,  K.  Vf.  Yfolf  and  Clair  E.  Terrill,  Jour,  of  An. 
Sci.''l(4):356,  357,  Nov.,  1942. 

6.    Estimation  of  Clean  Fleece  Tfeight  from  Unsecured  Fleece  Weight 
and  Staple  Length.    Clair  E.  Terrill,  Elroy  M.  Pohle  and  L. 
Otis  Emik,  Jour,  of  An.  Sci.  l(4):357,  Nov.,  1942. 
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6«  A  study  of  the  Fiber  Density  of  the  Fleeces  of  PAnibouillet  Sheep. 
H.  W.  Holf,  TY,  M«  DaT^son  and  M,  Pohle,  Jour,  of  Ail,  Sci.  1(4): 
357-358,  Nov.,  1942. 

7.    Heritahility  of  Yearling  Fleece  and  Body  Traits  of  Range  Ram- 

houillat  Bvres,    Clair  E»  Terrill  and  Lanoy  IT,  Hazel,  Jour,  of  An, 
Sci,  2(4):358^359,  Hcv.,  1943. 

♦  9,    Clean  Tfool  Yields  in  Snail  Samples  from  Eight  Body  Regions  as 

Related  to  TJhole-Fleeco  Yields  in  Four  Breeds  of  Shoep,  Slroy 
M,  Pohle  and  L,  II,  Eazel,  Jour,  of  An,  Sci,  2  (4): 370,  Nov.,  1943. 

10,    Sampling  and  I^easuring  lifethods  for  Determining  Fineness  and 
Unifomity  in  VjooI.    Elroy  LI,  Pohle,  L.  IT,  Hazel  and  H,  R, 
Keller,  Jour,  of  An,  Sci.  2(4):371,  Nov.,  1943. 

11«    Effects  of  Some  Snvirorimental  Factors  on  the  Yfeanling  Traits 
of  Range  Sheep.    L.  lU  Hazel  and  Clair  E.  Terrill,.  Jour,  of 
An.  Sci,  3(4):432,  Nov.,  1944. 

♦  12,    The  Gestation  Period  of  Range  Sheep.    Clair  E,  Terrill,  Jour, 

of  An,  SGi»  3(4):434-435,  Nov.,  1944. 

♦  13.    The  Influence  of  Location  and  Size  of  Sample  in  Predicting  IThole- 

Fleece  Clean  Yield.    Elroy       Pohle  and  L,  N,  Hazel,  Jolu-.,  of 
An.  Sci.  3(4):452,  Nov.,  1944. 

14 ♦    The  Etiolog^J-  and  Inheritance  of  Irieai.ialitiQS  in  the  Jav.'-s  of  Sheep. 
Julius  E.  Nordby,  Glair  E,  Terrill,  Lanoy  lU  Hazel  and  John  A. 
Stoehr,  Anat.  Rec,  91(4): 30,  April,  1945. 
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SUMIMY  OF  EAIffiOUILI^lT  —  SPECIAL  IffiSEAJRCH  BREEDING 
1946-46  Breeding  Season 


Yearling 

Yearling  adj. 

Inbr . 
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fleece 

coef . 
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we  ight 
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of  dams 
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no. 
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b «  XU 

lA 

X*x  .  00 

^  «  00 

OU 

^  ♦  OX 

9  ri7 
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C  Ai4 
O  .U4 

A  A7 

Co 

CRT  ^  T/ir 

OU 

X.  I70 

QA  %r\ 
« OU 

O    1 A 

y .  xu 

C  DA 

b.oU 
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0.  O  f 
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0  •  X  / 

1^*±  { xtvV 

oy 

A  R^> 

9  9A 

OO  •  OD 

8. 95 

6.35 

1 1  AQ 

xx.^y 

^.  OO 

A  ftA 

9  T 
<^  .  XO 

OO.  OU 

8.56 

6.46 

T  "Z  77 

xo.  /  / 

ft .  OO 

35 

4728 

30 

4.36 

2.27 

93.10 

o.  o  / 

C    9  A 

5.46 

4.40 

36 

4252  W 

30 

4.66 

2.12 

90.90 

o.  oX 

C    9  7 

4,58 

3.50 

Of 

00  O/  vV 

ox 

^  •  /  0 

9  no 

<i  .uy 

oo.  yu 

Q    O  O 

o.  oy 

a  Q7 
b .  y  / 

T  T  QA 

XX .  yu 

P7 

0.  o  / 

CAQ*ir  vx 

OU 

*t»oO 

9  9/1 

OO.  X/ 

Q  19 

y .  xc 

O  •  DO 

fi9 
0.  0<:^ 

DfOii  V» 

30 

3»48 

<^  •  XO 

ttO     T  IT 

y^.xY 

8.76 

6.25 

7t4X 

3.00 

42 

6536  W 

28 

4,58 

1.93 

94.36 

8.71 

6.06 

.26 

4.07 

43 

6638  W 

29 

4.86 

2.20 

88.93 

8.34 

6.28 

3.88 

4.52 

44 

5935 

29 

4.61 

2.13 

90.34 

9.10 

6.25 

4.67 

3.97 

45 

5326  W 

30 

4.76 

1.99 

88.40 

8.53 

6.77 

3.33 

3.40 

46 

5915  W 

31 

4.75 

2.01 

90.48 

8.94 

6.44 

3.48 

3.74 

47 

6468  W 

29 

4.31 

2.01 

90.10 

8.95 

7.46 

4.90 

3.66 

49 

5546  W 

30 

4.52 

2.07 

94.33 

8.70 

6.28 

1,73 

3.57 

50 

5696  W 

31 

4,27 

2.10 

89.55 

8.67 

6.68 

6.17 

3.55 

51 

4666  W 

30 

4.33 

2.09 

90.77 

9.08 

6,48 

4,50 

3.97 

53 

5090  W 

31 

4.58 

2.13 

87.90 

8.87 

6.72 

1.21 

5.84 

54 

6328  W 

30 

4.42 

2.01 

92,23 

8.92 

6.61 

.65 

3.93 

-  ■"    ■  '   ■'      r   ■!  .1  ■  .  .  ^  ■  .  .1  .  ■■  .1   .1  I.I  .  .1  . 1'l.  .  -.  .  .  ..'  I.   Ill'        I      I  11   I   I    <      ■  ..  ,1 1  .  —  ^      '  " 

Ave  rage 

for  all         890       4.58      2.12       89.63       8.83       6.49         7.08  3.97 
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PROGRESS  OF  mi?ED  LIl^S  OF  RAl/lBOUILLETS 


lutings  wer«  made  in  30  inbred  lines  during  the  year  1945-46, 
lines  were  added  or  dropped  during  the  year.    The  number  of  evres  v/ere 
reduced  from  962  to  690  because  of  increasing  feed  costs.    In  addition^ 
a  number  of  inbred  ewes  which  had  been  uced  in  test  pens  vfere  also 
disposed  of.    A  sianmary  of  the  records  of  ewes  in  the  Special  Research 
breeding  pens  are  given  in  the  accompanying  table. 

Changes  in  inbreeding  since  the  project  was  initiated  are  shovm 
in  the  follovj-ing  table. 

Inbreeding  coefficients  in  percent  based  on  ewes  bred 
Potential  Increase     Highest  for    Highest  for  any 


Year 

inbred 

of 

progeny 

progeny  of 

individual 

lambed 

lines 

Sires 

Dams 

Progeny    over  dams 

any  pen 

offspring 

1938 

20 

4.0 

1.1 

3.9 

2.8 

13.3 

37.9 

1939 

22 

7.5 

3.2 

7.2 

4.0 

30.3 

58.3 

1940 

34 

64O 

3.6 

8.2 

4.6 

32.6 

58.3 

1941 

36 

3^3 

2.7 

8.6 

5.9 

31.2 

47.3 

1942 

37 

4.1 

4.0 

8.6 

4.6 

28.7 

39.9 

1943 

30 

4.4 

4.2 

8.9 

4.7 

23.0 

36.9 

1944 

30 

5.0 

5.0 

10.3 

5.3 

22.8 

48.0 

1945 

30 

6.0 

5.8 

14.2 

8.4 

26.8 

42.5 

Inbreeding  coefficients 

in  pe 

rcent  based 

on  lanibs  weaned 

1938 

20 

4.1 

1.2 

3.2 

2.0 

1939 

22 

6.6 

3.3 

4.9 

1.6 

1940 

34 

5.8 

2.1 

7.2 

5.1 

1941 

36 

3.1 

2.5 

6.6 

4.1 

1942 

37 

4.3 

2.9 

7.5 

4.6 

1943 

30 

4.2 

3.1 

7.6 

4.5 

1944 

50 

5.0 

4.1 

9.5 

5.4 

1945 

30 

5.3 

4.7 

12.4 

7.7 

The  average  inbreeding  coefficient  of  all  lambs  weaned  in  1945 
was  12.4  percent  as  compared  v/ith  3.2  percent  in  1938.    This  represents 
an  average  increase  of  slightly  more  than  one  percent  per  year.  The 
annual  change  for  the  offspring  has  increased  in  the  last  2  years. 
The  sires  were  slightly  more  inbred  than  the  dams,  on  the  average, 
probably  because  they  are  generally  younger.    In  general  the  average 
inbreeding  of  the  dams  based  on  lambs  weaned  was  less  than  that  of 
dams  based  on  ewes  bred  because  the  younger  dams  are  more  inbred  and 
vj-ean  a  lower  proportion  of  lambs  per  mve  bred  than  older  ewes. 
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Significant  differences  between  linos  have  been  found  in  offspring 
groups  for  each  of  the  traits  measured.    It  appears  that  already  there 
is  an  apparent  decrease  in  the  variation  within  lines  and  an  increase 
in  the  variation  between  lines  as  they  become  more  inbred. 

The  first  6  lines  for  each  of  the  more  important  traits  are  listed 
in  the  following  table  for  comparison  with  similar  tables  presented 
in  previous  years .    These  pens  were  ranked  6n  averages  from  weanling 
offspring  in  1944. 


Trait 

1st 

2nd 

3rd 

4  th 

5th 

6th 

Body  weight 

40 

24 

45 

34 

46 

35 

Body  type 

24 

46 

57 

64 

20 

39 

Condition 

•  42 

39 

43 

45 

34 

26 

Staple  length 

45 

47 

21 

20 

37 

24 

Open  face 

40 

44 

20 

50 

28 

35 

Freedom  from  folds 

46 

37 

21 

25 

47 

32 

Index 

40 

20 

45 

36 

50 

27 

About  two*thirds 

of  the 

lines  are 

included 

in  the 

table. 

Twelve 

of  these  lines  were  included  last  year  and  9  were  not.    Seven  lines 
(21,  32,  34,  37,  40,  44,  and  47)  have  raniced  in  the  high  six  for  one 
or  more  traits  for  each  of  the  last  5  years. 

The  doivxrward  trend  in  the  age  of  the  ewes  which  has  been  underway 
since  1940  continued  this  year  although  the  change  was  slight.  The 
average  age  of  the  ewes  was  reduced  from  4.01  years  in  1944-^45  to 
3,97  years  in  1945-46, 


Um  PRODUCTION  OF  RAMBOUILLET  FLOCK 


A  summary  of  lamb  production  in  the  Hambouillet  flock  for  the 
past  22  years  is  presented  in  the  following  table.    The  percent  of 
ewes  pregnant  for  1945  was  above  average.    The  percent  of  lambs 
weaned  vra.s  also  above  average  although  the  lambing  percent  was  slightly 
below  average.    The  average  weaning  weight  v/as  the  lowest  for  any  of 
the  last  6  years  and  consequently  the  pounds  of  lamb  weaned  per  ewe 
bred  were  also  definitely  bolovr  average  for  1945, 
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Um  PRODUCTION  OF  RM©OUILIET  FLOCK 


"No .  of 

ill  V  •      w  4- 

Po  T"     rrf .  o  ' 

of 

Ave  T'a?  a 

Pounds  of 

Year 

V  VV  9  w 

nv*  fiTMifl  <; 

lacibs  wearxed 

ri  w<aXx4*XX^ 

of  ev:0S 

Dred 

M  O  J.gXX  u 

O  Vv  ^         X  ^ 

1924-29 

1790 

69«8 

72*  15 

50.5 

1930-39 

2294 

82,3 

— 

72.9 

68.1 

49.6 

1940 

805 

87.9 

122,0 

86,5 

79.1 

68.4 

1941 

850 

94.3 

128.2 

92.9 

76.2 

70.8 

1942 

1023 

90,7 

125^3 

93.4 

75.1 

70.1 

1943 

903 

88.0 

124,9 

91.6 

83.4 

76.4 

1944 

908 

92.0 

129.4 

94.3 

75.2 

70.9 

1945 

962 

91.7 

123.4 

92.2 

69.8 

64.3 

1940-45 

5451 

90^8 

125.6 

91.9 

76.3 

70.1 

EEIATIOnSHIPS  mom  RAjffiOUILLBT  mkVLim  TPJIITS 

The  correlations  between  the  various  weanling  traits  were  cal- 
culated from  records  taken  on  2183  range  rambouillet  lajnbs.  Adjoostments 
were  made  for  several  knovm  -environmental  factors  and  the  adjusted 
correlations  were  compared  to  the  actual  ones.    Genetic  correlations 
involved  the  correlation  between  each  trait  and  each  other  trait  of 
relatives  (half  sisters  and  daughters  or  dams). 

The  Correlations  betvreen  weaning  weight,  body  type  and  condition 
were  highest,  shelving  that  size  has  a  pro-::ounced  influence  upon  scores 
for  body  type  and  condition.    Weaning  weight  v/as  positively  but  not 
strongly  related  to  length  of  staple  and  development  of  neck  folds. 

Length  of  staple  was  positively  correlated  with  better  type  and 
condition^  the  coefficients  being  0.36  and  0.24,  respectively.  The 
correlation  between  scores  for  condition  and  neck  folds  v/as  ♦•0.21 
indicating  that  the  lambs  in  highest  condition  tended  to  develop 
slightly  more  neck  folds.    Face  covering  was  not  closely  related  to 
any  cf  the  other  traits. 

The  genetic  correlation  between  staple  length  and  v/eaning  ^v•eight, 
insofar  as  it  can  bo  trusted  in  view  of  the  uncertain  size  of  its 
sampling  error^  was  -0-26  indicating  that  the  inherent  relationship 
betv/een  staple  length  and  v^reaning  v;eight  is  negative.    The  genetio 
correlation  betvreen  staple  length  and  neck  folds  is  of  considerable 
interest  because  of  the  popular  belief  among  sheep  breeders  that 
increased  smoothness  results  in  increased  length  of  staple.  The 
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nogativo  gonotic  corrolation  botv/oon  staple  longth  and  nook  fold$ 
of  -0«27  is  not  vory  high  but  it  provides  factual  ovidonco  for  this 
boliof.    Tho  gonotic  correlation  botwo on  ■weaning  v^oight  and  nook  folds 
of  -^.M  ixidicatos  that  the  positive  corrolation  (actual)  of  0,26  is 
ontiroly  onvironinontal. 


PRELIiaNARY  NOTES  ON  REUTIVE  ECONOMIC  VALUES 
,    POU  TRAITS  IN  EAMBOUILIET  UlffiS 

Tho  economic  valuo  of  a  trait  represents  tho  monetary  value  of  a 
unit  change  in  that  traits    If  cost  of  production  is  increased  or 
decreased  by  a  change  of  ono  unit,  then  oost  of  production  should  bo 
subtracted  or  addod  in  calculating  economic  valuo*    For  example,  aja 
incroaso  of  ono  pound  in  flooco  weight  doos  not  change  shearing  costs 
but  does  incroaso  freight  charges  on  tho  \too1  clip. 

Weaning  Weight 

Tho  oconomic  valuo  of  weaning  weight  is  practically  a  direct 
function  of  market  price  minus  freight  rato  under  rango  conditions* 
Since  charges  aro  on  a  per  head  basis,  a  90  poxmd  lamb  costs  no  moro 
to  produce  than  a  70  pound  lamb.    Tho  heavier  lamb,  hov/ever,  would 
cost  moro  to  got  to  market.    The  average  market  price  has  boon  taken 
as  $.125  per  pound  and  freight  charges  as  $.013  per  pounds  giving 
woaning  woight  an  oconomic  valuo  of  $.112.    Tho  most  important  factor 
in  assigning  a  value  to  woaning  woight  is  tho  relative  valuo  of  clean 
wool,  because  the  ratio  of  tho  two  values  dotorminos  how  much  emphasis 
should  bo  placed  on  lamb  production  as  compared  Tn.th  wool  production* 
Long  time  price  averages  for  lanibs  and  wool  in  tho  1940  Agricultural 
Statistics  sho\T  that  ono  pound  of  cloan  wool  in  Boston  is  ^vorth  8»9 
pounds  of  lamb  in  Chicago.    Because  all  of  our  lambs  do  not  sell  as 
fat  lambs  and  because  of  a  difforonco  in  freight  ratoj,  it  sooms  that 
our  ratio  should  bo  about  10  pounds  of  lamb  to  ono  of  wool. 


Staple  Longth 

Staple  longth  is  tho  only  satisfactory  measure  of  future  wool 
production  which  is  available  when  weanling  lambs  aro  culled.  We 
have  2  studios  which  indicate  that  tho  rogrossion  of  yearling  staplo 
longth  on  weanling  length  is  about  1.0,  moaning  that  an  incroaso  of 
ono  unit  in  weanling  longth  represents  an  average  incroaso  of  1  unit 
in  yearling  length.    ¥^"o  have  5  studies  which  indicate  that  an  incroaso 
of  1  contimctcr  in  yearling  longth  is  associatod  v/ith  an  increase  of 
about  1/2  pound  in  cloan  floccc  woight  at  yearling  ago*    Ono  study 
indicates  that  ewes  which  produced  staple  1  contimotor  longer  than 
average  at  yearling  ago  had  a  lifotimo  staplo  longth  0*61  contimotor 
longor  than  average*    This  difference  of  .5  lbs*  in  the  yearling  fl«eco 


and       pound  in  each  subsequent  fleece  is  indicated  for  a  1  centi- 
meter difference  in  weaning  lengths    If  evres  live  on  the  average 
past  their  fourth  birthday^  1  cerrciimeto:-  of  difference  in  weanling 
staple  length  would  mean  1.4  pounds  more  clean  ■  .ool  during  the  ewes 
lifetime.    Since  the  value  per  clean  pound  increases  slightly  with 
staple  length  (perhaps  §.013)  and  ewes  produce  fleeces  weighing  about 
4,5  pounds  of  clean  wool,  this  means  an  added  $o0l(4)(4.5)  -  $.18  per 
ewe.    Thus  in  dollars  and  cents  1  centimeter  of  weanling  staple  length 
on  the  weanling  fleece  means  an  increased  value  of  §.18  ♦  1.68  «  $1#86 
per  ewe.    The  cost  of  marketing  the  additional  wool  is  about  §»14  so 
the  economic  value  assigned  staple  length  (per  cm.)  is  |1.72, 


Face  Covering 

It  has  been  fovrnd  that  open  faced  ewes  produced  both  a  higher 
percentage  of  lambs  and  slightly  heavier  lambs.    These  differences 
indicated  that  pounds  of  lambs  weaned  increased  by  about  4,3  pounds 
for  each  improvement  of  one  unit  in  face  score.    Since  ewes  on  the 
average  stay  in  the  flock  3  lambing  years  while  they  are  in  the  flock, 
a  unit  change  in  face  covering  means  a  differonco  of  12,9  pounds  of  lainb 
weaned.    At  $.112  per  pound,  this  gives  an  economic  value  for  face 
covering  of  $1*44  per  unit. 

Neck  Folds 

It  seems  impossible  to  got  a  satisfactory  method  for  calculating 
the  economic  value  of  neck  folds  at  present.    Feeders  prefer  smooth 
lambs  to  wrinkled  ones  but  how  much  thoy  are  vd.lling  to  pay  for  the 
differonco  is  not  knov/n.    A  differonco  of  02.00  per  cwt,  botiToon  our 
smoothest  and  most  v/r inkle d  lambs  seems  to  bo  a  fairly  larg;o  differonco 
to  assume ♦    This  differonco  would  amount  to  about  2  grades,  and  on 
lanibs  averaging  75  pounds  at  vroaning,  would  moan  that  one  unit  loss 
of  nock  folds  should  havo  an  ooonomic  valuo  of  §0,75,    Are  nook 
folds  worth  more  than  this,  as  compared  to  face  covering  which  has 
a  valuo  of  $1.44?    Smooth  owes  are  easier  to  shear  and  suffer  loss 
from  cuts  and  flies  than  v/r inkle d  eivos.    From  tho  standpoint  of 
sailing  brooding  animals  ono  unit  in  nock  folds  may  bo  worth  as 
much  as  ono  unit  in  face  covering  or  1  contimotor  in  staple  length, 
Howovor,  bocauso  our  flock  has  already  roachod  tho  lovol  of  smooth*- 
noss  v/horo  nock  folds  is  not  a  sorious  problem,  it  sooms  logical 
that  it  should  rocoivo  loss  attention  than  face  covering,  Honco, 
a  tentative  valuo  of  §0,75,  is  suggested  at  prosont. 


Typo  and  Condition 

Tho  rolativo  ooonomic  valuo  of  typo  and  condition  can  bo  sot 
within  roasonablo  limits  by  tho  avorago  rango  in  market  prices  for 
tho  host  and  poorest  lambs  coming  to  market,    Tho  markot  rango,  at 
an  avorago  price  of  12,50  por  cwt*  would  not  bo  ovor  $5,00  por  cwt., 
or  $3,75  por  hoad  for  lairibs  with  an  avorago  woight  of  75  pounds* 
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This  seems  likely  to  be  an  over*»estiinate  but  because  type  has  advertise 
ing  value  as  vrell  as  esthetic  appeal,  it  seems  better  to  overemphasize 
it  rather  than  othen'/ise.    If  we  divide  the  range  of  $3.75  by  4  scoring 
units  as  representing  the  extreme  range  in  our  lambs,  we  get  $0,938. 
Since  the  range  of  |;5,00  in  market  price  represents  extremes  in  both 
type  and  condition  and  the  two  are  inextricably  related  it  seems  best 
to  divide  the  $0,938  bet^veen  the  tv70,  giving  each  an  economio  value 
of  $0,47  for  one  scoring  unit. 

A  SELECTION  IKD3X  FOR  RAI'.IBOUILLaT  l^ANLING  LAMBS 

A  selection  index  is  often  essential  in  order  to  combine  the 
values  of  several  traits  to  obtain  one  value  on  which  to  select  so 
that  maximum  gain  in  overall  merit  may  be  made.    Such  an  index  has 
been  constructed  by  a  multiple  correlation  method  for  Rainbouillet 
weanling  lambs.    The  following  traits  with  their  symbols  were  included: 


Face  covering  F 

Length  of  staple —  L 

Weaning  weight  -W 

Type  score  -T 

Condition  score —  C 

Neck  folds  N 


The  following  constants,  obtained  from  weanling  RajTibouillet 
lambs,  were  used  in  constructing  the  index. 

1»    Relative  economic  values  of  the  different  traits: 
(Value  of  unit  change  in  each  trait  in  dollars) 


F  _  —#1.440 

L   1.720 

W   ,112 

T  _   0.470 

C   0.470 

N~  ^  ™  0.750 

2.    Phenotypic  constants: 

a.    Standard  deviations  for  each  trait. 

F   0.61 

L   0.46 

W   8.48 

T   0.48 

C  --^   0.43 

N   -  0.77 


2  3 


b»    Correlation  between  each  pair  of  traits 


F 

L 

7T 

T 

C 

L 

•  ,02 

W 

-.05 

.15 

T 

•  05 

-.28 

-.49 

C 

.03 

-.19 

-.56 

.47 

N 

.12 

-.12 

.14 

.12 

-.16 

3.    Genetic  constants 

a.    Heritability  of  each  trait 

F  .56 

L—  .40 

YT-   ,30 

T   .13 

0  .C4 

 -—.39 


b.    Genetic  correlations  bei;i7een  each  pair  of  traits: 


F 

L 

W 

L 

•08 

-.13 

-.26 

T 

-.03 

-.37 

— •  38 

C 

.06 

•01 

-.14 

N 

.13 

-.27 

-.14 

.61 

.48  .01 

The  completed  index  (l),  v/here  the  individual  record  for  each 
trait  is  indicated  by  the  symbol  for  that  trait  follows: 

I  «  75  -  (15  X  F)  ♦  (7  X  L)  ♦  ¥  *  (0.4  x  T)  ♦  (8  x  C)-(ll  x  N) 

The  constant  of  75  is  added  to  insure  that  the  index  will  be 
be  positive  and  average  around  100.    Connections  for  environmental 
factors  may  be  made  directly  to  the  index  by  use  of  the  following 
constants ; 

Twins   ^^.l 

Twins  raised  as  singles   ♦1.6 

Tvro  year  old  dams  — — ♦2.1 

Age   -(,34)  (age  in  days  -  135) 

Inbreeding  — —  ^-    ♦(.31)  (inbreeding  coefficient 

in  percent) 
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The  completed  indexes  varied  from  about  70  to  150  for  individiial 
lajribs  with  an  average  of  about  110.    The  value  of  the  index  may  b© 
estimated  by  comparing  the  progress  when  the  index  was  used  with 
that  before  it  was  available.    Progress  was  roughly  determined  by 
combining  the  selection  differentials  for  the  various  traits  after 
eaoh  was  weighted  by  its  heritability  and  its  economic  importance. 
It  appears  that  overall  progress  from  selection  at  weaning  age  was 
increased  in  the  range  of  20  to  50  percent  by  the  use  of  a  selection 
index. 


SELECTION  PRACTICED  ON  RAlffiOUILLET  IAMBS 

Progress  in  breeding  for  improvement  may  be  roughly  estimated 
from  the  selection  intensity  which  is  actually  obtained.  Since 
considerable  selection  is  accomplished  at  weaning  age  the  selection 
differentials  for  Rairibouillet  weanling  lambs  in  1945  are  presented 
in  the  following  table: 


Face  Staple 
covering  length 

Weaning 
weight 

Type 

Condi- 
tion 

Neck 
folds 

score 

cm« 

pounds 

score 

score 

score 

Advantage  of 

selected  lambs 

•  24 

.19 

5.95 

.42 

*21 

•  27 

Hams 

Relative  emphasis 

•47 

»41 

.70 

.88 

•49 

.50 

Expected  genetic  gain 

.134 

•  076 

1.785 

.055 

.008 

.105 

Advantage  of 

selected  lambs 

.09 

.09 

1.93 

(.22 

•  11 

.11 

Ewes 

Helative  emphasis 

.18 

.20 

.23 

.46 

.26 

.20 

Expected  genetic  gain 

•050 

.036 

;579 

•029 

.004 

.045 

Annual  rate  of  improvement 
from  weaning  selection 

1945 .025 
1944  .020 

•015 
.011 

•  318 

•  233 

.011 
.009 

.002 

.002 

.020 
•030 

About  22  percent  of  the  ram  lambs  and  69  percent  of  the  ewe  Isimbs 
retained  in  the  selected  groups.    The  relative  emphasis  placed  on  each 
trait  was  calculated  by  dividing  the  selection  differential  by  the 
standard  deviation  for  that  trait.    The  greatest  efforts  in  selection  at 
weaning  age  were  placed  on  type  and  body  weight.    Emphasis  on  face  cover- 
ing and  length  of  staple  increased  over  1944  v/hile  there  v/as  decreased 
emphasis  for  neck  folds  of  ev/o  lambs. 


The  expected  genetic  gain  from  selecting  ran  lambs  and  ev/e 
lamb?  was  obtained  by  multiplying  the  selection  differential  by  the 
hejritability  for  the  corresponding  trait.    These  figures  are  estimates 
of  how  much  the  selected  group  are  superior  in  actual  breeding  value 
to  th9  unseleoted  groups  from  which  they  were  chosen.    These  gains 
may  be  changed  through  later  selection.    They  are  pairticularly  apt 
to  be  increased  for  the  rams  since  less  than  l/5th  of  the  rams  saved 
at  weaning  ago  are  usually  used  in  breeding. 

If  no  additional  selections  were  practiced  on  these  lanibs,  the 
annual  rate  of  improvement  \vould  be  the  sum  of  the  genetio  improve- 
ment in  the  ram  lambs  and  the  ev/e  lambs  divided  by  their  total  age 
(7.43  years)  v^hen  their  offspring  are  bom.    The  annual  rate  of 
improvement  from  weaning  selections  increased  for  each  trait  in 
1945  over  1944  with  the  exception  of  condition  and  neck  folds.  Th« 
greatest  increase  was  noted  for  v/eaning  v/eight,  staple  length  and 
face  covering,  all  of  which  h-ave  considerable  economic  importance. 
These  improvements  are  probably  largely  due  to  the  use  of  a  selectioti 
index  in  1945  although  the  proportion  of  lambs  retained  was  slightly 
lower  in  1945  as  compared  with  1944.    The  decreased  rate  of  improve- 
ment for  neok  folds  appeared  to  be  due  to  a  reduction  in  variability 
of  neck  folds  as  the  lambs  approached  the  desired  goal  in  smoothness. 

PROGRESS  IN  SELECTING  FOR  SMOOimESS  WITH  RAMBOTJILLETS 

Selection  for  smoothness  in  preference  to  wrinkles  or  folds  of 
the  skin  is  now  a  common  practice  in  Rambouillet  f looks.  Smooth 
Rambouillets  generally  produce  longer  staple  and  more  uniform  fleeces 
than  those  with  v/rinkles.    Weights  of  clean  fleece  from  smooth-bodied 
ewes  are  about  equal  to  those  from  wrinkled  ewes  although  the  latter 
may   produce  heavier  grease  fleece  weights.    Smooth  sheep  are  more 
easily  sheared,  are  less  subject  to  fly  trouble  and  produce  more 
valuable  skins  than  wrinkled  sheep.    Purchasers  of  feeder  lambs  often 
discriminate  against  lambs  with  Ynrii^kles  or  folds. 

Efforts  to  eliminate  skin  folds  from  the  Rambouillet  flock 
have  boon  very  successful.    The  flock  is  now  rapidly  nearing  tho 
point  \7hore  emphasis  on  skin  folds  will  t)e  less  necessary,    Thus^  one 
goal  in  the  improvement  of  Rambouillets  v/ill  be  achieved  after  only  a 
fa\T  generations  of  so  lection.    Y/lion  it  has  boon  accomplished,  it  v/ill 
permit  inoroasod  attention  to  other  traits  such  as  body  weight,  fleece 
vroight,  staple  length  and  face  covering. 

Tho  gain  in  smoothness  in  2  generations  has  been  approximately 
ono  score.    That  is,  tho  avorago  nock  fold  score  of  all  vroanling 
offspring  from  Rambouillet  linos  has  cha.ngod  from  2,4  to  1.4  in 
8  years.    A  score  of  1  rcprosonts  comploto  absence  of  folds  whilo 
a  scoro  of  5  indicctos  maximum  skin  fold  dovolopmont.    Tho  porconrb 
of  v/oanling  lambs  nhov/ing  moderate  to  hoavy  folds  has  decreased  from 
about  39  percent  in  1938  to  5  porcont  in  1945,    Furthermore  thoso 
lambs  with  practically  no  folds  have  incroasod  from  20  to  77  porcont 
in  tho  samo  poriod. 


SELECTION  FOR  OPEN  FACE  IN  RMffiOUILLETS 


Progress  in  increasing  the  incidence  of  open  face  in  the  Ram- 
bouillet  flock  has  been  difficult.    Average  vreanling  face  covering 
scores  of  all  offspring  reveals  a  slight  trend  in  the  direction  of 
more  covered  faces.    This  may  be  due  to  a  shift  in  scoring  standards 
as  it  is  very  difficult  to  hold  to  strictly  comparable  standards  from 
year  to  year.    We  jnay  be  getting  more  critical  and  therefore  score 
them  harder  each  year.    The  overall  appearance  of  the  flock  shovrs 
improvement  t 

Because  of  this  failure  to  demonstrate  definite  progress  in  the 
fixing  of  open  face  it  has  been  necessary  to  take  steps  to  increase 
the "selection  differential  for  open  face.    The  use  of  a  weanling 
selection  index    in  1945  "was  very  helpful.     In  that  fall  the  selection 
differential  for  open  face  was  increased  by  14  percent  for  ram  lambs 
and  by  80  percent  for  ev/e  lambs. 

Another  means  of  increasing  progress  for  open  face  which  was 
initiated  in  1945  consisted  of  changing  to  the  use  of  a  ram  lamb 
wherever  the  best  ram  lamb  in  the  line  had  a  more  open  face  than  the 
best  older  ram  available.     In  1944  the  average  weanling  score  for. face 
covering  of  rams  used  in  lines  was  4.33.    In  1945  by  shifting  to  ram 
lambs  in  11  lines  this  oovild  have  been  reduced  to  5.84.    However^  in 
1945  most  of  these  lambs  v/ere  not  sufficiently  mature  for  breeding 
but  some  f\irthor  gain  was  made  by  placing  more  emphasis  on  open  face 
in  the  selection  of  older  rams  for  breeding.    The  actual  average  for 
rams  used  in  1945  was  4.05  v/hich  represented  a  definite  gain  in  the 
selection  differential.    The  estimated  total  genetic  progress  toward 
open  face  from  selection  of  both  rams  and  ewes  in  1945  was  much  greater 
than  in  1944.. 


The  two  polled  lines  (53  and  54)  have  novr  produced  a  total  of 
191  weanling  offspring.    Frequency  of  offspring  in  the  various  classes 
from  the  different  matings  are  shovm.  in  the  follovring  table: 


POLLED  RAMBOUILLETS 


Parents 


Horned    Polled    Ewos  v/ith  Pollod 
rams       rams         knobs  ewes 


Horned  rams  X  polled  ewes 
Polled  rams  X  ewes  with  knobs 
Polled  rams  X  polled  ewes 
Polled  rams  X  polled  ewes  (with 


6 
8 
10 
0 


10 
3 

62 
3 


11 
7 

13 
2 


14 
6 

43 
3 


polled  sires) 


Offspring  from  daughters  of  polled  parents  were  produced  for  tho 
first  time  in  1945.    These  are  shown  in  tho  last  lino  of  the  above  table. 
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Two  polled  rams  were  used  in  test  pens  in  1944  being  mated  to 
ewes  which  all  had  horn  knobs.    One  ram  produced    5  polled  ewe  off- 
spring and  5  with  horn  knobs  while  the  other  produced  all  polled 
(lO)  ewe  offspring.    Ram  Isuribs  had  all  been  castrated.    It  was 
concluded  that  the  first  ram  carried  a  horned  gene  and  that  the 
second  ram  probably  did  not.    This  second  ram  vfas  used  in  line  54  in 
1945. 


PROGEIIY  TESTIIIG  OF  RAI.1B0UILLETS 

'  Ewes  available  for  progeny  testing  of  Rambouillet  rams  from 
inbred  lines  were  reduced  from  464  in  1944  to  92  in  1945.    This  re- 
duction v;as  necessary  chiefly  because  of  the  increased  feed  oests« 
Consequently  the  number  of  rams  tested  vras  reduced  from  22  to  5. 

It  appears  for  practical  purposes  that  about  16  weanling  offspring 
are  sufficient  to  evaluate  a  sire.    Therefore,  the  nuniber  of  ev/es  bred 
to  each  test  ram  has  been  reduced  to  18. 


lERINO  RAIIBOUILLET  CROSSES 

A  N6\r  Zealand  Iferino  ram  was  purchased  and  a  preliminary  test 
was  initiated  to  determine  vrhether  it  would  be  desirable  to  introduce 
Marino  blood  into  one  or  more  Rambouillet  lines. 

The  Merino  ram  obtained  \ms  somewhat  smaller  and  showed  more 
skin  folds  than  Rambouillet  rams.    He  had  an  open  face  and  produced 
a  1/2  Blood  fleece  with  a  staple  length  of  nearly  4  inches.  The 
grease  fleece  weight  ms  about  the  same  as  average  Rambouillet  ram 
fleeces  but  the  clean  weight  was  somewhat  higher.    This  ram  was 
mated  to  9  selected  Rambouillet  test  ewes  and  some  evras  of  crossbred 
breeding  in  the  fall  of  1945.    Further  matings  v/ill  be  determined 
according  to  the  merits  of  the  offspring  produced  this  year. 


THE  COVARIAIICE  ANAiYSIS  OF  litJLTIPLE  CLASS  IF ICATIOIT 
TABLES  WITH  UNEQUAL  SUBCLASS  l^IBERS 

In  experimental  work  yd-th  range  sheep  it  is  often  desirable  to 
determine  the  simultaneous  effect  which  factors  such  as  typo  of  birth 
and  age  of  dam  may  have  on  the  various  traits  used  in  evaluation  of 
merit.    In  class if;y'-ing  Lhocp  records,  unequal  numbers  will  invariably 
be  found  in  the  subclasses, -It  is  also  desirable  to  determine  the  effe.ots 
of  factors  such  as  ago  and  inbreeding  v:hich  exhibit  continuous  varia- 
tion,   A  method  has  been  developed  for  the  purpose  of  analyzing  data 
where  independent  variables  and  multiple  classifications  with  unequal 
subclass  nu3iibors  occur  in  tho  same  data.    This  method  is  an  extension 
of  that  of  fitting  constants  and  is  specifically  designed  to  eliminato, 
from  tho  ostimato  of  tho  effect  of  each  factor,  possible  inoqualitios 
due  to  tho  other  factors  insofar  as  this  is  possible. 
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INCREASING  ACCURACY  OP  SELECTION  IN  DARLING  RAMBOUILLET  EWES 

The  effects  of  age  of  dam,  type  of  birth,  year  of  birth,  breeding 
group,  and  age  at  shear iiig  were  studied  on  932  range  RainboUille*t 
yearling  ewes,  born  in  1941  and  1942^ 

Grease  fleece  weight,  clean  fleece  weight,  yearling  body  weight 
and  staple  length,  which  were  evaluated  by  a  quantitative  standard 
were  more  strongly  influenced  by  environmental  factors  than  v/ere 
condition,  neck  folds,  body  type  and  face  covering,  which  were  oval\»- 
ated  by  scoring. 

Yearling  ewes  from  mature  dams  and  singles  were  heavier,  had 
longer  staple  and  produced  heavier  grease  fleeces  and  more  clean  wool 
than  those  from  2 ^year-old  dams  and  twins,  respectively. 

It  was  found  that  accuracy  of  selection  on  yearling  traits  could 
be  increased  by  adjusting  staple  length  for  type  of  birth;  grease 
fleece  weight  for  age  of  dam,  type  of  birth  and  age  at  shearing;  clean 
fleece  weight,  body  weight  and  type  score  for  type  of  birth;  and 
condition  score  for  ago  at  shearing.    Adjustment  df  face  covering  and 
neck  folds  scores  for  environmental  effects  at  yearling  age  was  un** 
necessary. 

EFFECT  OF  INBREEDING  ON  YEARLING  RAMBOUILLET  EV^JES 

The  effects  of  inbreeding  were  moro  pronounced  on  tl^o  mutton 
characters  (body  weight,  typo  and  condition)  than  on  the  fleece 
characters  (staple  length,  grease  fleece  weight  and  clean  weight). 
With  each  increase  of  one  percent  in  the  coefficient  of  inbreeding 
thore  was  a  dooroaso  of  0,278  pounds  of  body  vroight,  0,019  pounds 
of  grease  fleece  weight,  0.011  pounds  of  clean  flooco  weight  and 
0.009  contimetors  in  «taplo  length.    Body  typo  and  condition  scoros 
became  poorer  by  0,011  and  0.007  score,  rospoGtivoly,  for  each 
percent  increase  in  inbrooding.    The  offoct  of  inbrooding  on  faco 
covering  and  nock  folds  v/as  very  small.    The  effects  of  inbrooding  on 
body  weight,  body  typo  and  condition  woro  of  sufficient  importance 
to  warrant  adjustment  boforo  making  yearling  selections.    Tho  avorago 
rango  of  inbrooding  among  tho  progeny  of  og.ch  lino  in  one  year  id 
about  25  porcont.    Thus  on  tho  avorago  tho  loast  inbred  owe  in  a 
lino  might  be  7  pounds^  heavier  than  tho  most  inbred  cwo  simply 
bocausQ  of  tho  difforonce  in  dogroo  of  inbrooding. 


THE  EFFECT  OF  AGE  ON  FLEECE  PRODUCTION  OF  RAIffiOUILLET  RAMS 


A  study  was  made  of  the  lifetime  fleece  records  (1st  5  years) 
of  502  Rambouillet  rams  born  duriAg  the  years  from  1938  to  1942 
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inclusive •    This  information  will  be  useful  in  adjusting  ram  recordg 
to  a  standard  age.    The  results  are  shown  in  the  following  table: 

Change  of  records  in  each  year 
over  those  of  same  rams  in 

Grease    Commercial   previous  year 

Kb.      fleece    clean  fjleece    Staple    Grease  fleece    Clean  fleece  Staple 
Age  in    of      weight        weight        length        weight  weight  length 

years     rams    (lbs.)         (lbs»)  (cm,)         (lbs»)  (lbs.)  (cm*) 


1 

5oa 

12.58 

5.60 

6.95 

2 

253 

14.96 

7.05 

7.48 

4*2 ,14 

5 

146 

16.67 

7.94 

7.95 

-M.25 

4 

65 

16.21 

8.36 

8.13 

.65 

5 

26 

16.23 

7.78 

7.76 

4"  .82 

4-1.31 
4-  .52 
-i-  .44 
.05 


-f  51 
f433 
•f  .15 
-f  .07 


The  first  year  includes  about  13,5  months  growth  while  later 
years  are  for  approximately  12  months. 

Grease  fleece  weights  were  heaviest  in  the  third  year  of  age 
while  clean  fleece  weights  were  heaviest  in  the  foujrbh  year.  Length 
of  staple  ms  also  greatest  in  the  fourth  year  when  all  records  were 
considered.    When  each  year's  change  was  restricted  to  rams  which  were 
present  both  years  (right  hand  portion  of  table)  it  is  noted  that 
staple  length  was  still  increasing  in  the  fifth  year. 

The  data  in  the  left  hand  portion  of  the  table  includes  the 
effects  of  selection.    In  general  about  50  percent  of  the  rams  v/ere 
retained  each  year.    For  earlier  ages  the  rams  retained  for  another 
year  nearly  always  excelled  the  group  from  which  they  were  selected 
for  each  trait.    After  the  3rd  or  4th  year  of  ago  this  was  reversed. 
Evidently  factors  such  as  death,  unsoundness,  infertility  and  progeny 
records  were  more  important  in  determining  which  older  rams  remained 
in  the  flock  than  the  ram's  ovm  records. 

The  change  of  records  in  each  year  over  those  of  the  same  rams 
in  the  previous  yoar  are  given  in  the  right  hand  portion  of  the 
table.    For  instance  the  253  rams  available  as  2-.year-olds  had  an 
average  grease  fleece  weight  of  14.96  pounds.    These  253  rams  sheared 
an  average  of  12,82  pounds  as  yearlings  as  compared  with  12.68  pounds 
for  all  yearlings.    The  gain  of  2.14  pounds  may  be  more  representative 
of  the  change  from  yearling  to  2-year  fleeces  than  the  difference  of 
2.38  pounds  betv/een  all  yearling  and  all  2-yoar-olds.    Neither  dif* 
feronce  is  free  from  the  effects  of  selection  as  the  yearling  records 
from  the  selected  group  are  more  apt  to  contain  individual  records 
which  are  abnormally  high  because  of  temporary  causes. 
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REFINING  lETHODS  FOR  EVALUATING  SEIiEN  IN  TliE 
PREDICTION  OF  FERTILITY  OF  RAliS 

The  object  of  this  study  was  to  test  the  value  of  opal  blue  as  a 
differential  stain  for  ram  sperm*    Improvements  in  the  opal  blue  smear 
technique  and  the  development  of  new  methods  for  increasing  its  use- 
fulness v/ere  sought.    The  feasibility  of  estimating  concentration, 
percent  live  sperm  and  percent  abnormal  sperm  in  one  operation  with 
the  hemocytometer  by  incorporating  opal  blue  into  the  diluter  fluid, 
was  tested.    The  data  for  these  studies  were  collected  in  1942  but 
the  analyses  of  the  data  were  not  completed  until  recently. 

The  optimum  stain  mixture  for  opal  blue  Breslau  and  eosin  was 
found  to  be:    12.5  percent  opal  blue  and  0.5  percent  eosin  in  pH  7«15 
phosphate  buffer.     It  was  necessary  to  stain  30  seconds  before  smearing. 
No  suitable  method  was  found  to  incorporate  opal  blue  and  eosin  stain 
into  the  hemocytometer  diluter^ 

Agreement  of  workers  Tra.s  significant  for  counts  of  normal 
spermatozoa,  but  differences  were  significant  for  concentration 
counts.    Conditions  of  sampling  v^ere  responsible  for  the  differences. 

Prediction  of  percent  live  normal  spemiatozoa  (in  the  smear) 
from  a  combination  of  the  motility  score  and  estimated  percent  motile 
spermatozoa  had  significant  reliability.    The  reliability  of  this 
relation  "vms  confirmed,  using  a  sample  of  the  1942  semen  testing  records. 

Important  morphological  abnormalities  of  spermatozoa  were  present 
in  several  of  the  rams  used  in  breeding  pens  in  1941  and  1S42,  These 
rams  exhibited  reduced  fertility  or  completo  sterility.  Elimination, 
from  the  records  of  the  1942  breeding  season,  of  all  rams  with  50 
percent  or  loss  live  normal  spermatozoa  and  more  than  1  percent  ab- 
normal heads  increased  the  percent  of  owes  pregnant  by  3«3  percent, 
a  significant  increase. 


REPRODUCTIVE  CAPACITY  OF  PJU5B0UILLET  RAI«B 

Somen  tests  wore  made  on  all  Rambouillet  rams  used  for  breeding 
in  1945.    A  total  of  134  ejaculates  vrare  examined  from  48  rams.  Nine 
rams  were  rejected  because  of  poor  quality  semen.    The  semen  from 
the  remaining  rams  appeared  to  bo  above  average  in  quality.    All  rams 
used  in  breeding  pons  appeared  to  bo  of  satisfactory  fertility. 

Preliminary  tests  were  continued  on  the  use  of  a  photoelectric 
oolorimotor  for  the  determination  of  sperm  concentration.  Dilution 
of  0.1  cc,  of  semon  in  10  cc,  of  a  4  percent  solution  of  chlorazono 
v/as  thought  to  bo  satisfactory.    Dilutions  showed  some  change  on 
standing  so  that  colorimeter  readings  need  to  bo  made  vrithin  a  fov/ 
minutos  after  dilution  of  the  semen.    A  tentative  regression 
equation  was  developed  for  estimating  sperm  concentrations  from  the 
colorimeter  readings.    Colorimeter  readings  using  different  concen- 
trations of  sporm  colls  and  fluid  ahowod  additive  effects  of  sperm 
colls  and  fluid. 
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CUEAH  WOOL  YIELD  DBTfiRMIMTIOHS 

A  total  of  230  wool  samples  were  scoured  during  the  year.  These 
samples  were  scoured  at  the  wool  Laboratory,  Beltsville,  Jferyland  "be- 
cause the  wool  technologists  were  not  released  from  the  armed  forces 
lintil  the  early  part  of  1946  and  the  scouring  information  vras  needed 
by  September  of  1945  before  the  current  breeding  season  matings  were 
made  • 

The  percentage  of  clean  yield  from  the  small  side  sample  was 
used  in  determining  the  total  amount  of  clean  wool  in  each  fleece. 

Cleaii  fleece  weights  of  yearling  ewes  were  estimated  from 
grease  fleece  weights  and  staple  lengths.  . 

WOOL  QUALITY 

Wool  scnnples  were  taken  from  the  side,  back  and  hip  of  all 
Rambouillet  yearling  ewes  and  all  rams  for  the  determination  of 
fineness,  uniformity  and  medullation»    These  samples  were  blended 
with  a  pair  of  hand  sampling  cards  and  one  cross  section  made  for 
analysis*    Approximately  500  determinations  have  been  made  since 
wool  technologists  have  returned  from  military  service.    There  re- 
mains about  14,000  more  doteminations  to  do  before  all  of  the  past 
years  samples  vail  be  complete  due  to  the  v/ar  years  interruption. 

WOOL  FIDI  STRIP  REVISED 

The  first  55  mm,  film  strip  of  wool  standards  developed  at  this 
Laboratory  in  1939-40,  for  use  in  estimating  wool  fineness  and 
variability  by  the  rapid  comparator  method  has  been  revised*  Tho 
new  revised  strip  was  accomplished  in  Miy  1946  and  is  quite  an 
improvement  for  many  of  the  examples  over  the  first  strip  developed, 
as  to  distinctness,  clarity  and  usability.    Those  film  strips  arc 
printed  on  35  mm«  double  perforated  positive  film  and  are  about  6 
foot  long.    Tho  standards  cover  tho  oompleto  range  for  domestic  vtooI 
grades  (80»s-36's)  and  fineness  readings  aro  mado  in  microns  from 
tho  projected  strip  so  they  may  easily  bo  converted  to  the  English 
spinning  count  or  a  numerical  grading  system.    It  is  necessary  to 
have  a  satisfactory  35  mm,  projector,  and  a  microscopic  set-up 
or  a  micropro jector  to  cast  tho  imago  of  tho  unknown  sample  in 
question  that  has  boon  cut  in  a  cross-so<ition  dovico,  to  a  magnifi- 
cation of  500  diameters.    Tho  method  is  described  in  U.S.D.A,  Circular 
704,  "Sampling  and  measuring  methods  for  determining  fineness  and 
uniformity  in  wool"^    Tho  nov;  revised  film  strips  aro  available  upon 
request  by  tho  collaborating  stations  in  exchange  for  strips  thoy 
now  have. 


BI^NDING  SAMPLES  OF  WOOL 

In  recent  testa  on  blending  small  staples  of  wool  by  hand 
oarding  it  was  found  that  after  10  strokes  of  the  cards  the  mixture 
•was  definitely  non-random.    It  seemed  probable  that  a  random  mixture 
could  be  achieved  frequently  siifter  20  strokes  but  with  reasonable 
certainty  only  after  30  strokes.    The  new  data  on  these  tests  will 
be  presented  in  the  revised  circular  704.    Revision  of  this  circular 
is  going  forv/ard  at  this  time* 

WOOL  PRODUCTION  OF  RAIvffiOUILIET  YEARLING  WES 

Summaries  of  wool  production  of  Rairibouillet  yearling  ew^s  for 
the  past  5  years  adjusted  to  365  days  growth  are  given  in  th» 
following  table. 


Years 

1945 

1944 

1943 

1942 

1941 

Fleece  Characters 

Mean 

life  an 

Ifean 

Ifean 

Ifean 

Fleece  weight  (grease)  lbs. 

8.95 

8.61 

8.05 

7.89 

9.34 

Fleece  weight  (clean) 

(bone  dry)  lbs. 
Commercial  for  breed 

3.46* 
3.93 

3.51* 
3.99 

3.18* 
3.61 

3.52 
4.00 

3*40 
3.86 

Clean  yield  (Bone-dry)  % 
Commercial  for  breed 

38.66 
43.91 

40.77 
46.30 

39.87 
45.31 

44.61 
50,70 

36.43 
41.40 

Staple  length  (cm.) 
Staple  length  (inches) 

6.66 
2.62 

6.42 
2.53 

6.47 
2.55 

6.13 
2.41 

5. 99 
2.36 

Estimated  from  nomograph  by  use  of  grease  fleece  weight  and  staple 
length. 


The  grease  fleece  weights  in  1945  were  above  the  average  for 
the  paet  five  years  and  the  clean  fleece  v/eights  were  also  abov« 
average,  being  excelled  only  in  1942  and  1944.    Staple  length  for 
the  entire  flock  has  shown  an  increase  for  every  year  but  one  during 
the  past  five  years. 

LONG  STAPLE  LINE 


Summaries  of  wool  production  (adjusted  to  365  days)  for  yearling 
gmj^  from  line  21  originally  selected  for  long  staple  are  given  in 
the  follov/ing  table. 
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LONG  STAPLE  LllE 


Grease  fleece 

Clean  fleeoe 

No.,  of 

Staple 

length 

weip;ht 

weip;ht 

Year 

head 

(cmsa ) 

(inches ) 

(lbs,) 

(IbSc ) (Bone-dry) 

1939 

11 

6.51 

2,56 

9.30 

3.14 

1940 

16 

6.78 

2.67 

9.55 

3.81 

1941 

8 

6.63 

2.61 

10.21 

3.76 

1942 

7 

7.21 

2.84 

8.05 

3.98 

1943 

7 

7.56 

2.98 

7.43 

3.40 

1944 

7 

7.09 

2.79 

8.19 

3.60 

1945 

6 

7.29 

2.87 

9.72 

3.88 

When  the  fleece  values  are  compared  with  those 

in  the  preceding 

table 

for  the  average  of  all  lines 

it  vd.ll  be  noted 

that  the  long 

staple 

line  excells 

1  for  each  wool 

character  listed. 

In  1945,  5  of  the  yearling  ewes  produced  fleeces  grading  Fine 

Staple 

Combing  and  1  graded  Fine  French  Combing. 

PERCENT  OF 

FLEECES 

IN  EACH 

GRAJDE  FOR  RAE5B0UILLET 

RAI\IS  AUD  El^S 

1942-1945 

Yearling 

l.&.ture 

Sex 

Fr. 

S. 

Fr. 

S,  1/2 

Rams 

6 

92 

2 

6 

92  2 

Ewes 

21 

75 

4 

47 

50  3 

The  above  figures  present  the  commercial  grading  of  the 
Rambouillet  fleeces  for  four  years.    This  information  is  valuable 
when  applied  to  sheep  for  selection  purposes  and  also  for  good  wool 
marketing  practice.    These  same  fleeces  mqtq  sacked  and  scoured 
according  to  grade  and  the  scouring  results  for  1945  vfill  be  found 
elsewhere  in  this  report.     It  vrill  be  noted  that  the  rams  grade  a 
higher  percontago  Fine  Staple  Combing  which  shows  they  are  more 
highly  soloctod  than  are  the  ovras.    Hovrever,  ram  fleeces  are  usually 
stronger  and  have  a  longer  staple.    Rambouillet  rams  whoso  12  iTionths 
flooco  gro-vrfch  does  not  grade  Staple  should  not  bo  used  for  breeding 
purposes  unless  they  my  bo  old  aged  rams  whose  production  p§ak  is 
past.    Fine  Staple  Combing  wool  usually  sells  for  about  five  cents 
more  per  clean  pound  than  does  average  Fine  French  Combing. 
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(HIADING,  CI£AN  YIELD  AND  VALUE  OF  FLEECES  IMPORTANT 

The  percentage  of  fleeces  grading  Pine  Staple  Combing  is  steadily 
increasing  over  the  Fine  French  Combing  from  year  to  year  as  may  "be 
noticed  in  the  column  of  percentage  of  total  in  the  next  table  both 
for  the  yearling  and  mature  ewes  and  also  the  rams%    By  comparing  the 
percentages  with  those  in  a  preceding  table  showing  the  four  year 
average  grading  percentage,  there  is  evidence  of  improvement  for 
increased  wool  production.    The  grading  report  is  pertinent  informa- 
tion for  wool  producers,  breeder's  and  research  workers  in  presenting 
data  as  to  the  most  productive  and  profitable  sheep  to  produce.  By 
examining  the  last  column  in  the  table— net  fleece  value  Dubois— it 
is  seen  that  the  Fine  Staple  Combing  fleece  was  worth  •lb  cents  more 
than  the  Fine  French  for  the  yearling  ewes*    In  every  case  the  Fine 
Staple  fleeces  had  a  higher  net  return  than  did  the  Fine  French 
because  they  have  a  longer  staple  length,  a  heavier  grease  v/oight, 
a  higher  clean  yield  and  a  higher  appraised  value  per  pound*  This 
information  is  of  importance  to  the  ranch  wool  producer  so  that  ho 
may  know  the  most  economical  sheep  to  retain  in  his  breeding  flock# 


SHRINKA.GE  AND  APPRAISAL  OP  1945  GRADED  CLIP 

As  each  fleece  v/as  graded  it  was  put  into  its  respective  bin 
for  sacking.    Each  flooco  was  sacked  according  to  grade  and  sex.  Each 
grade  lot  7ra.s  scoured  individually  and  an  individual  shrinkage  and 
appraisal  value  reported  on  each  lot.    There  wore  13  main  lots  for 
tho  owes  and  rams  and  4  miscellaneous  lots.    All  lots  excopt  the 
1/4  Blood  were  sorted  into  a  No.  1  main  sort,  a  burry  sort,  paint 
sorb  and  low-stainod  or  groy  sort.    Tho  percentage  of  tho  main  sort 
to  tho  total  wool  in  tho. entire  lot  ranged  from  90fo  in  tho  Fine 
Ram  t;oo1  to  74/^  in  tho  3/8  Blood  Yearling  qxtqs.    Tho  mattiro  and", 
yearling  ram  wool  ms  mado  into  one  lot  for  each  grade.    Since  this 
v/ool  is  vory  similar  in  quality  and  shrinkage  and  in  order  to  cooper- 
ate with  the  mills  dosiro  they  were  combined  because  tho  lots  were 
small  and  the  ooramorcial  scouring  plants  do  not  care  to  handle  any 
smaller  lots  than  is  practical  for  thoir  operations. 

Tho  1/4  Blood  lots  vroro  not  sorted  bo cause  tho  sorting  foreman 
stated  that  duo  to  tho  high  quality  and  groat  uniformity,  there  would 
"Ero  but  a  vory  small  portion  of  offs  and  it  v/ould  not  raise  tho  sale 
valuo  of  tho  v/ool  enough  to  bo  v/orthvThilo .    Tho  mill  was  vory  crowded 
for  spaco  and  timo  so  it  v/as  agrood  to  bo  satisfactory  but  as  it 
booomos  possible  to  havo  oomploto  sorting  accomplished  this  will  givo 
more  thorough  information  on  the  ontiro  clip  and  conform  to  tho 
Bureau's  dosiro. 

-  It  will  bo  noted  in  sovoral  cas.os  that  tho  burry  sort  had  a 
higher  yiold  than  tho  main  sort,  but  this  was  not  true  for  tho 
majority  of  tho  lots.    Perhaps  tho  highor  yiold  in  tho  burry  sort 
may  bo  attributed  to  a  certain  portion  of  tho  dirt  sifting  out  Virhon 
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the  sorters  pulled  the  burry  wool  from  the  main  sort.    In  every  case, 
however,  the  clean  scoured  v/ool  in  the  main  sort  was  appraised  4  to 
10  cents  higher  per  clean  pound  than  v/as  the  burry.    The  burry  sort 
made  up  but  a  small  portion  of  the  total,  however. 

The  1/2  Blood  mature  ewe  wool  had  the  highest  net  grease  value 
for  all  grades,  followed  by  3/8  Blood  and  Fine  Staple  Combing.  The 
increased  yield  in  the  l/2  Blood  lot  and  only  a  one  cent  lower  ap- 
praisal value  than  for  the  Fine  Staple  is  v;hat  brou.ght  the  greas©  price 
above  the  Fine.    Great  emphasis  should  be  placed  on  the  amoimt  of  clean 
wool  in  fleeces  of  breeding  sheep  because  it  is  not  always  the  sheep 
that  produce  the  heaviest  grease  fleeces  that  are  the  most  productive 
in  dollars  and  cents,  although  heavy  grease  fleeces  are  good  indicators. 

The  oost  of  marketing,  processing,  service  and  appraisal  on  the 
1945  clip  was  as  follows:    The  freight  charge  was  2.38  cents  per  pound 
and  a  handling  charge  of  1,97  cents  per  pound  or  a  total  charge  of 
4#35  cents  per  grease  pound  for  freight  and  handling.    The  sorting 
charges  amounted  to  1.75  cent  per  pound  and  the  scouring  charges  of 
3.54  cents  per  pound  making  a  total  of  5.29  cents  per  grease  pound  for 
processing.    Service  and  appraisal  charges  by  the  CCC  were  1.30  cent 
per  grease  pound,  plus  1%  of  the  scoured  clean  price,  or  0.54  cent 
per  grease  pound  or  a  total  of  1,84  cents  per  pound  for  service  and 
appraisal.    This  makes  a  total  charge  of  11.48  cents  per  grease  pound 
for  marketing,  processing,  service  and  appraisal. 

RELIABLE  SHRIIIKA.GE  UPOHTANT 

The  so-called  pioneering  v;ork  accomplished  by  the  BAI  in  the 
past  relative  to  wool  shrinkage  as  it  relates  to  price  and  net 
returns  to  the  producer  or  rancher  has  set  the  stage  for  greater 
studies  in  determining  shrinkage  of  ranch  wools.    The  first  donestio 
bagged  wools  that  were  cored  by  the  old  Agricultural  L^rketing 
Administration  were  produced,  graded  and  bagged  at  the  Western  Sheep 
Breeding  Laboratory  and  TJ«  S*  Sheep  Experiment  Station.    Through  a 
cooperative  vrool  shrinkage  program  v/ith  this  organization  the  v;ools 
were  cored,  shrinkage  determined  and  the  BAI  went  ahead  and  had 
each  grade  and  lot  of  wool  scoured  in  its  entirety  and  the  results 
of  each  method  v:ere  compared.    Since  1941  when  the  first  coring  T;ork 
VTas  done  the  method  has  been  improved  to  the  point  vfhere  a  very 
reliable  shrinlcage  figure  is  arrived  at  vrith  an  accuracy  of  a  plus  or 
minus  Ifo*    This,  when  compared  to  the  visual  estimates  placed  on  wools 
by  an  appraisal  cocmitteo  shows  that  core  samples  from  bags  gives  a 
much  more  accurate  figure  than  the  visual  moans  of  determining  values* 
The  coring  vrork  hB.s  progressed  to  the  point  ^vhere  the  Comodity  Credit 
Corporation  accepts  the  results  from  core  samples  as  boing  the  shrink- 
ago  upon  which  they  rely  for  all  ro*appraisals . 


CLEAN  YIELD  Al^JD  APPIIA.ISAL  VALUES  ON  GPADED  Al'D  SORTED  CLIP  FOR  1945 


W.F.A,  APPPAISAL  VALUE  ON 

SORTED  &  SCOURED  BASIS 

l'!a.in 

Sort* 

Net  grease 

Burry  Sort 

Net  greas6 

■tTQ  T  no  r\ 
yd.  Ju  U6    X  e  U 0  « 

Grade  Lot 

yield 

Value 

Dubois 

yield  Value 

Duboia 

mTUEE  E\^S 

Fine  French  Combing 

45.81 

$1,24 

So. 52 

46,34  tl.16 

$0.49 

Fine  Staple  Combing 

50.56 

1.26 

»59 

46.31  1.20 

.51 

1/2  Blood  Combing 

52.94 

1.25 

.62 

48.54  1.17 

.52 

3/8  Blood  Combing 

55,30 

1.16 

.60 

53.31  1.10 

.54 

1/4  Blood  Combing 

55.45 

1.05 

.54 

not  sorted 

YEARLING  EWES 

Fine  Staple  Combing 

46.91 

1.25 

.54 

42.92  1.19 

•47 

1/2  Blood  Combing 

47.48 

1.25 

.53 

49.73  1.20 

^55 

3/8  Blood  Combing 

54.41 

1.16 

.59 

49.08  1.09 

.49 

1/4  Blood  Cornbing 

53.12 

1.02 

.50 

not  sorted 

RAMS       MATURE  AND  YEARLING 

Fine  Staple  Combing 

44.54 

1.25 

.51 

41.06  1.21 

.45 

1/2  Blood  Combing 

45.54 

1.25 

.53 

41.88  1.15 

.44 

3/8  Blood  Combing 

48.81 

1.16 

.52 

56.09  1.08 

.56 

1/4  Blood  Combing 

50.59 

1.03 

.48 

not  sorted 

MISCELIANEOUS  LOTS 

Fine  Wool  Crutchings 

41.68 

1.07 

.40 

Cross-bred  Crutchings 

47.79 

.98 

.42 

Grading  Locks  &  Tags 

36.05 

1.00 

.32 

Black,  Brown  and  Gray 

45.02 

.84 

.33 

The  paint,  low  and  stained  sorts  were  averaged  with  the  main  sort  in 
determining  clean  yield  and  price*    However  these  sorts  made  up  but 
a  small  portion  of  the  total. 
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Through  cooperative  wool  ahpinkage  studies  and  cor«  testing  of 
Bureau  wools  and  also  from  some  state  experiment  stations  who  are 
cooperating  on  this  work  with  the  Production  and  Marketing  Administra- 
tion (old  AISS)  certain  states  have  pointed  out  where  their  producers 
are  realizing  upwards  of  a  million  and  a,  half  dollars  in  increased 
returns  per  year.    This  has  come  about  hy  proof  of  actual  slirinkages 
where  wools  had  been  pegged  for  certain  localities  of  far  too  high  a 
shrinkage  percantage  in  years  past. 

LOSS  IN  VffilGHT  FROM  DUBOIS  TO  CAIDEIT  AFTER  STORAGE 

The  Dubois  1945  wool  clip,  consisting  of  157  bags  and  a  total 
weight  of  47,585  pounds  at  shearing  time  vfere  loaded  on  June  13  and 
shipped  via  rail  to  Camden,  Ifew  Jersey,    The  shipment  arrived  in 
Camden  on  June  25  at  which  time  each  bag  was  v/eighed  out  of  the  car» 
The  shearing  floor  weights  and  Camden  weights  were  compared,  bag  for 
bag,  and  found  that  36  bags  weighed  the  same  each  time,  47  gained  an 
average  of  2«1  pounds  per  bag  and  74  lost  an  average  of  1,7  pounds. 
The  net  loss  for  all  157  bags  averaged  0.1656  pound  per  bag  or  0,05 
percent  of  the  total  vreight  at  shearing  time* 

The  entire  clip  was  stored  at  Camden,  New  Jersey  from  June  25,  to 
November  6  until  it  was  sorted  and  scoured  by  grade*    As  the  wool 
came  up  for  sorting,  each  bag  was  weighed,    A  comparison  of  127  bags 
containing  the  10  main  lots  ms  made  between  the  Dubois  shearing 
weights  and  the  November  6  weights  after  it  had  been  stored  on  the 
East  coast  for  about  4  months.    Five  bags  weighed  the  same  as  at 
shearing  time,  one  had  gained  2  pounds  and  the  other  121  bags  lost 
an  average  of  6.372  pounds  per  bag,  and  for  all  127  bags  the  net 
loss  \ms  6.055  pounds  per  bag  which  amounts  to  1.987  percent  of 
the  total  v/eight  of  these  127  bags  at  shearing  time. 


